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Description of wrinkled graphene network
As stated in a previous work 1 , in which a monolayer CVD graphene sheet was simply-supported on a PET film, scanning electron microscope (SEM) and atomic force microscopy (AFM) images revealed a network of CVD graphene islands separated by wrinkles with a height of around 15 nm. A similar situation is actually shown on the AFM 3D-image ( Fig. S5 ) of analogous specimen of two CVD grown graphene films transferred sequentially one on top of the other are simply-supported on PET film ( Fig   S5) .
As shown therein, wrinkles/folds stick up out of plane and spread all over the examined area. Moreover, isolating the graphene "islands" seem to adhere on the PET substrate, since the corresponding height profile values are low. One should distinguish between grain boundaries and wrinkles. The grain boundaries are defects that lie within the graphene and will not affect the deformation mechanics, whereas the wrinkles are creases or folds that stick up out of plane. Attention must be paid to the evolution of the maximum compressive (negative) values of each loading cycle (Fig. S9 ), since they correspond to the actual nature of the experiment which aims to simulate the effect of the 'finger touch' action on the flexible display. The observed shift of the whole range towards positive values must be attributed to the gradual deterioration of the stylus tip polymeric material.
As it was clearly observed during the experiment, after a subsequent number of cycles, the stylus tip T c : crystallization) are also depicted.
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complex structure of the later which is actually a "sandwiched" structure where the two layers of CVD graphene are entrapped within two PET films and a thin vinyl acetate (EVA) adhesive layer.
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Optimal design
In order not to exceed the ultimate strain of graphene (or other 2D materials), we must have:
where the graphene strains due to stretching, bending, ultimate and pre-compressive are appearing respectively.
We can optimize only In our case this has been satisfied in the simplest way, i.e. with two symmetric layers, of PET embedding the rippled two layers graphene. These simple mechanical considerations are thus fundamental for designing stretchable and flexible electronics as the case study reported in this paper.
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